SN 10/575,505 
Replacement Sheet 

Figure I : 

Amino acid sequences of Cpn60 and CpniO: 

SEQ ID No I: C'pnIO (encoded by nucleotides pos. 458-75? of Figure 2); 

MKIRPLHDRIVVRRKEEETATAGGilLIKjAAAEKFNQGWISVGTGRILDNGSVQALA 
VNEGDVVVFGK.YSGQN'nDlDGEELLILNESDIYOVLEA 

SEP I D No 2: Cpii60 (encoded by nucleotides pos. 800-2446 of Figure 2): 

MAAKDVLFGDSARAKMLVGVNlLADAVRVnXGPKGRNVVJEKSFGAPiiTKDGVSV 

AREIELKDKFKNMGAQMVKBVASQANDQAGDGTTTA.TVLAQA[[SEGLKSVAAGMN 

PMDLKRG1DKATAAVVAAIKEQAQPCLDTKAIAQVGTISANADETVGRLIAEAMEK.V 

GKBGVlTVEBGKGLEDELDVVBGMQFDRGYLSPYFiNNQEKM'rVEMBNPLILLVDKK 

IDNLQELLP1LEKVAKSGRPIJ'JVAEDVEGQALATLVVNNLRGTFKVAAVKAI>GFGD 

RRKAMLQDI.AIJ.TGGQVISBELGMSI..£TADPSSLGTASKVVIDK£NTVJVTXjAGTEAS 

VWRVDQiRAEIESSTSDYDiEKLQERVAKLAGGVAVIKVGAGSEMEMKEKKOR.VD 

DALBATRAAVEEGVVAGGGVALIRALSSVTVVGDNEDQNVGIALALRAMEAPIRQI 

AGNAGAEGSVWDKVKSGTGSFGFNASTCiEYGDMIAMGiLDPAKVTRSSLQAAASI 

AGLMrTTEAMVADAPVREGAGGMPDMGGMGGMGGMPGMM 
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Figure 2: 

SEP ID No 3: DNA coding for CpnftO and CpnlO: 

CpnlO.pos. 458-751 
Cpn60. pos. 800-2446 

atcaaaaaatgeagcaaggaeagattectgec^^^ 

gttttgteactgatgcgctgggttttacattacicgtccccgcgacgcg^agcgttggtccataaggtgattgcatttattacccctc 
gcaigalgacigcaageageitfeaagcgacgggl^ 

gtcatgaaaaaatcacaattgaaggcgaatataccaaagacgataagtoggtattttttcggctagccgttgaaatectagtaaaagecc 
cgauumttaaccatctaitmcacagaggcaaffi^ 

aaatgaaaatccgtccatiacatgatcgtattgpgttcgccgtaaagaagaagagaccgcaacigcgggtggtaitatittacc 

gggcgctgeggcagaaaaaccaaatcaaggtgftgttat^ 

ggttaacgaaggcgatgttgiegmuggtaaataa^^ 

aagtgatatrtacggcgttttagaagcttaattattacactcacMmatttaacctecaaaaWaaggaaagatcatggctgctaaagac^ 

tattatttggtgatagcgcacgcgcaaaaatgltggtaggtgtaaacattttagccgacgcagiaagagttaccttaggacclaa 

aggtegtaacgitgttatag 

aattcgaaaacatgggcgcacagatggttaaggaagttgcttcteaagccaacgaecaagceggtgacggcacaacgacagcgact 

gtactagcacaggcgattatcagcgaaggcttgaaatctgttgcggctggcatgaatccaatggatcitaaacgtggtattgataaagcla 

cggctgctgttgttgcegccattaaag 

cegatgaaaeggUggtcgmaaUgctgaagega 

gaagacgagcttgatgttgtagaaggcatgcagttcgatcgcggttacttgtctc-cgtacUcatcaacaaccaagaaaaaatgaccgta 
gaaatggaaaatecattaaUetattggttgataagaaaattgataa^ 

cgtccatfettgatcgttgctgaagatgttgaaggccaagcaaagcaacattggtagtaaacaacttgcgcggcamtcaag^tgc 

agcggtiaaagececiggttttggcgategt^ 

ctagggatgtctttagaaactgcgga^ 

tggcgcaggtactgaagcaagcgpaataetc^ 

gttacaagaacgcgttgctaagcttgcgggcggcgttgccgtgattaaggttggtgcgggttctgaaatggaaatgaaagagaagaa^ 

gaccgtgttgacgatgcactteatge^ 

cttcagtaacegttgttggtgaSaacgaagateaaaa 

gggtaacgcaggtgeigaagggteagtggtigltgataaagtgaaai^^^ 

atggegatatgattgcgatgggiatittagaceetgcaaaagte^ 
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cacaaccgaagccatggttgcggatgcgcetgttgaagaag^ 
gtatgectggeatgatgtaatcactttgtgatt^ 
ecgiatcUtgaigagLgttgicLtt^^ 
itatgtaaetagelggectataaigitgag^^ 

gctttaa(^gtamtaataacgcaacgtagaaacataataagcgmtggcatt^gaagacggctg«attmattcagatc 
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Figure 3: 

SBQ f D No 4: Amino acid sequence of esterase cloned from Qleispim antarctica ( EstRB8 ): 

EstRB8 (encoded by nucleotides 1 145 to 2143 Frame 2 of Figure 4) 333 && 

NIKNTLKSSSRFSIXQLGTGAUISSLhTGGCTTI'QQDNXYTGVMSLArtDSAGLEVKTA 

S AGD VNLTYM ERQGSDK DNAESVILLHGFSADKDN WILFTKEFDE K YH V I A VDL AG 

BGDSEQLt;nWGLIKQABRLDiF.LSGLGVNSFHlAGNSMGGAlSAlYS.LSHPEKVKSL 

TUDAAGVIXiDTESEYYKVLAEGKNPLIATDEASFEYRMGFTMTQPPFyWPLRPSLL 

RKTLARAElNNKIFSDMLKTKERIXm^TNFQQKHiVKMAQBPLPTLIMWGKEDRVLD 

VSAAAAFKKHPQA rVHlFPEVGHLPMVElPSESAKVYEEFLSSfK. 
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Figure 4: 

SEQ 1 p No 5: UN A fragment from piasmid pBK 1 Est coding for esterase pfOkispim 

Nucleotide positions 1-100 correspond to reverse complement of positions i .196-1 121 and 
3799-3939 correspond to reverse complement of 1043-952 of pBK-CMV vector (Strafagene). 

Positions 101-1 05 are BamM ■■■■ SauSAl fusion and positions 3795-3798 are Saul A )~Bam¥\i- 
fusion. 

acaggaaacagctatgaccttgattacfccaagctcgaaattaaceccmtaaagggaacaaaagctggagctcgcgcgcctgcag 

gtegacaclagtggalcaacggcgttcatggtactggctgag^ 

tettetgctageaccgatt^ 

taaaetcttcgatattcaaitatxattaetgtteamnacaatcatagiacaggetagaggc 

taageattattaeacteatcgcggtgttattaattg^ 

ttggcaataecaagaatlcatcgatutgatgatg^^^ 

ctcatieaagcaaetgaegaacaetatggcttageg^^ 

tattttatttaecetcgcactaaagactgaa 

gtcaccaacaateaateaaaeaecaaniceaategeaaaaa^^ 

acgageacgtcacaeaaaatcaatttatacgctaacgaaeca 

aaagtcgttaatteactggcttttggcgtatecgeaec 

gaagaaaceiegcttatckiagceattaecgctgtagc^ 

atactaaitaataacicccttaattgagaagaataaigaaaaacacactcaaatectcatcacgitUagictgaaacaactcggeaccggc 
gctetgattatctceagmgttc^ 

gctggectagaagttaaaacagcetctgccggtgacgtcaatcttacttata^ 
cgttattttattacacggtttctetgctgataaagataactggattetttttaccaaa 
gegggaeatggcgatteagaacaattatiaaegaefga^ 
ggttaacteartteaeatcgccggtaatteaatggggggggcte^^ 

acattgatcgatgcageaggtgtcgatggcgatact^aagcgaatactecaaagttttggcagaaggtaagaatectttaattgcaact 

gatgaageaagttitgaataecgcatgggtUcaceatgaeteagcctectttectacettggecacta 

ctageccgtgcegagatcaataaeaaaatntttcegatatgetgaaaaecaaagaa 

aagtgaaaatggetcaacatc«attgceaacact^ttatgtg^^caaagaag«tcgcgttcttgacgtatccgcagcagcggccttc 
aaaaaaataattccaeaageaaelgtteatatttttcc^^ 
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gaagagtttttgtcetctattaaataagageaeataa^ 

ceaaatettcaacgaceaageteigcggtaaaatcgeagtgggt^ 

caittttctgaltaieaaaatacaiacittccaccagc^^ 

cgacaMggtacctgcgggaacaggatgcttaaaatcgattcgatc^^g^ggttacgatgcmgtcgagaaaaacga^cget 

gcaataaaagmc^tcatccatccactgcattgcagigcc^gaataac^tcatgatgamg%tctctggaaataccgctttaga 

aatagtggtttttgataegcgctttcgctgcgeaataalate^ 

alaataaatagtlMcagiatatlga^etgagggtetga 

gtgataatatttcatettgecatgagagettatcatgaaag 

atattteatatataatttcacactaeccaatctcactagacttcccgcgcataggcgcaaacaatcaacgcaagttcacaaiaaagcggtte 
gctgcaacaeatgccctagcgtctaaagiagcacgcac^^ 
aagegctattaaacttacctaaatttctaaecaccaccattggttettitccacaaactcaaaaaa^ 
cgatgaeamgatc&ategattatcaaittrccgcattcaag 

atatgcaagcggcggcggaagagcigcctttgatcgatcaagaagaagggagcagcaaagaggaaaacaaicaaaaagaggaga 

gcaatcaaaiaaaaacgagttattgaggatmaat^^^^ 

aaataaatagaggtaUiecatgteaaacata^ 

aacttaggcattcaaattacagaaattggcgatgattatatcactgg^ 

attcaiggeggcteaaatgtattgclggcagaaacactgggc^^ 

ccaagaaaitaacgecaaccacafacgcgg^ 

ccagatttgggaaaUcgcatcgttaacgatecaaagaattcaaaaagcttctcgagagiacttctagagcggccgcgggcccaicgatt 
ticcaceegggtggggtaccaggtaagtgtacceaaite^ 
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Figure 5: 

Amino acid sequences expressed from vector pBK 1 CpnEst: - the co-expression of fragments 

SEQ ID No 6: cpn 1 0 (nucleotides 1 13 to 403: Frame 2 of Figure 6) 97 aa: 

MKlRPLHDKiVVRRKEEETATAGGnUH^AAAfiKPNQGVVISVarGRILDNOSVQALA 
VNEGDVVVFGKYSGQNTIDIDGBELLIENESDIYGVLEA 

MAAKDVLFCjDSARAKMLVGVNILADAVRVTLGPKGRNWIEKSFGAPSITKIXiVSV 

ARElELKDKFENMGAQMVKEVASQANDQAGDGTTTA.TVLAQAnSEGLKSVAAGMN 

PMDLKRGIDKATAAVVAAIKEQAQPCXDTKAIAQVG'HSANADBTVGRLIAEAMEKV 

GKEGVITVEEGKGLEDELDVVEGiMQFDRGYLSPYFiNNQEKMTVEMENPLILLVDKK 

IDNLQEI.LPIL-ENVAK.SGRPLLJVAEDVEGQALATEVVNNLRGTFKVAAVKA.PGFGD 

RRKAMLQDLAILTGGQV1SEELGMSLETADPSSLGTASKVVIDKENTVIVOGAGTEAS 

VNTRVDQJRAEIESSfBDYDJEKLQBRVAKLAGGVAVIKVGAGSEMEMKEKKDRVD 

DALHATRAAVEEGVVACK30VAURALSSVTVVGDNEDQNVG1ALALRAMEAP1RQI 

AGhlAGAEGSVVVDKVKSGTGSFGFNASTGEYGDMIAMGILDPAK.Vi:RSSLQAAAS! 

AGtMITTEAMVADAPVEEGAGGMPDMGGMGGMGGMPGMM 

SEP I D No 8; estRB8 (nucleotides 2579 to 3577: Frame 2 of Figure 6} 333 aa: 

MKN - rLKSSSRFSLKQLGTGALIISSLFFGGCTrrQQDNLYT(5VN1SLARDSAGLEVKTA 

SAGDVNLlYMERQGSDKDNAESVILLHGFSADKDNWILEI'lCEFDEKYFfViAVDLAG 

HGDSEQLLTTDYGUKQAERLDIFLSGLGVNSFHIAGNSMGGAFSAIYSLSHPEKVKSL 

TLIDAAGVDGDTESEYY'KVLAEGKNPLIATDEASFEYRMGFTMTQPPFLPWPLRPSLL 

RKTLARAEINNKIFSDMLKTKERLGMTNFQQKIEVKMAQHPLPTLIMWGK.EDRVLD 

VSAAAAFKKHPOATVHIFPEVGHLPMVEfPSESAKVYEEFLSSIK 
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Figure 6: 

SBC) ID No 9: pBK. 1 CpnEst: - the fusion of native ehaperonine-coding fragmen ts with 

The DNA fragment coding for CpnlO and Cpn60 is flanked by Sad site (pos. 69-75} and Sail 
site (encoded by pos. 2138-2143 of Figure 7): 

Nucleotide positions 1-75 correspond to reverse complement of positions i 196-3 121 and 
positions 5233-5273 correspond to reverse complement of 1043-952 ofpBK-CMV vector 
(Stratagene) 

Small letters - the Cpn 1 0-Cp«6'0 encoding fragment. 

Capita! italics ~ fragments of vector pBK-CMV 

Capital Setters - fragment coding for EstRB8 from plasmid pBKlEst 

ICAGGAAACAGCTATGACCTnMTUCGCCMGCTCGAAATTAACCCTCAGTAAAGGGA 

gttgttcgccgtaaagaagaagagaccgcaactgcgggtggtattattttaccgggcgctgcggcagaaaaaccaaat^^t^tgt 

t.atetetgtgggtactggecgtattcttgataatggttcagtgcaagc^ 

aggtcaaaatactategatatcgatggtgaagaattattgat^ 

cffiitiatttaaeetaeaaa 

gtaaacattttagccgacgcagtaagagttaccttaggaeetaaaggtcgtaaegttgHatagaaaaatcatttggtgeaccgatcateae 

caaagatggtgittctgttgcgcgtgaaatcgaattgaaagacaiiattcgaaaacatgggcgca 

agce^icgaecaagccggtgacggeacaaegacagcgactgiaetagcaeaggcgattatcagegaaggcttgaaatctgttgcgg 

ctggeatgaatccaatggatcitaaacgtggtatt^^ 

gatacaaaageaaicgetcaggtagggacaafetctg^ 

cggtaaagaaggigtgattaccgitgaagaaggcaaaggecttgaagaegagcttgatgtt 

aetigtctecgtaettcateaaeaaceaagaaaaaa^^ 

ctieaagagctgttgecaattcitgaaaaegtegetaaato^^ 

aaeatiggtagtaaaeaacttgcgcggcacatieaaggttgeagcggttaaageccetggttttggegatcgtcgtaaagc 
agatettgccatcttg<u^gggtggtcaggtta^ 

gcaaggttgttategataaagaaaacaccgtgatt^gat^cgca^^ctgaagcaagcgttaatactcgtgttgaccagatccgtg 
etgaaatcgaaagctcgacttctgattacgacatcgaaaagtocaagaacgcgttgctaagcttgcgggeggcgttgccgtgattaag 
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gttggfgegggftetgaaatggaaatgaaagagaagaaagacegtg^^ 
gtgttgttgcgggiggtggtgttgctttgattcgcgcactctctteagUiaccgttgttg^ 
tggcacttcgtgegatggaageicctatcegto^ 
gcaeaggtagcittggttttaacgccagca^ 

atctctacaagccgeggcgtetatcgeaggtttgatgateaeaacegaagceatggttgeggatgcgcctgttgaagaaggcgctggtg 
gtatgcctgatatgggeggcaigggtggaaig^ 

GTCGACATATTCAAGATAAAGATGCCTTCACTGACATCAGTCACCAACAATCAAT 

CAAACACCAATACCAATCGCAAAAACTCATAAAACTAGCCGATCACCAAAXCCC 

AAAAGCGTrCAAAAATGAAACGAGCACGTCACACAAAATCAATITATACGCTAA 

CGAACCAGGTCAAACrrATCGTnTITrGAGCACGIXrGTTCCACTAATGAAAGA 

GAAAAGTCGTrAATlX'ACTGGCTITTGGCGTATCCGCACCrrCACATAGAAAlTA 

GTAATGGCATGCTACTGGCCrrPAAAAAGAATGAGTl'AATrGAAGAAACCTCGCT 

TATCTCA<K^CATTACCGCT<}TAGCCGAATTr<iC<jCTTATCCTCA<iCCATGATTAAA 

CTGACGCCA ATTAATATAAGACATACTAATTA ATA ACTCCCTTA ATTGAG AAGAA 

TAATGAAAAACACACTCAAATCCTCATCACGTrrrAGTCTGAAACAACTCGGCAC 

CGGCGCIX'TGATTA'ir'rCCAGI'rTGTTCTTCGGTGGTlGCACCACAACACAACAAG 

ATAAFrTATACACAGGGGTrATGTCTCTTGCGAGAGACAGCGCTGGCCTAGAAGT 

tAAAACACCCTCTGCCGGTGACGTCAATCTTACTTATATGGAACGCCAAGGCAGT 

GACAAAGATAATGCCGAAAGCGTTATTrTATrACACGGTrrCTCTGCTGATAAAG 

ATAACTCKiATTCTTTiTACCAAAGAATTCCjAT<MAAAATAT€AT<nTATC<iCTGTC 

GATTTAGCGGGACATGGCGA1TCAGAACAATTATTAACGACTGATTACGGTCTCA 

TAA A ACAAGCCGAGCGTTTAGATATCTTCTTATCTGGCrr AGGGGT1 AACTCATTT 

CACATCGCCGGTAA1TCAATGGGGGGGGCTATCAGCGCAATCTACAGTJTGAGTC 

ACCCAGAGAAAGTTAAAAGTCTTACATrGATGGATGCAGCAGGTGTCGATGGCG 

ATACTGA AAGCG AAT ACTAC AA AGTTTTGGCAGA AGGTA AG A ATCCTTTA A'TTGC 

AACTGATGAAGCAAG-r'rrrGAAiACGGCAIXjGGTrrCACCATGACTCAGCCTCCT 

l"rCCl'ACCITG<KX^ACrAAGACCTrCl"n , A1''rACXjT'AAAACGCrAGCCCGTGCCGA 

GATCAATAACAAAATTTTTTCCGATATGCTGAAAACCAAAGAACGTTTAGGAATG 

AC'T'AAC'TTI'CAACAGAAAATrOAAGTGAAAATGGCrCAACATCCATI'GCCAACAC 

IXJATTATGlGGGGCAAAGAAGATCGCGTrCTrGACGIVXI'CCGCAGCAGCGGCCTr 

CAAAAAAATAATTCCACAAGCAACTGTTCATATTTTTCCTGAAGTAGGCCACCTA 

CCTATGGTAGAAATOCTAGTGAAAGCGCrAAAGTrrATGAAGAGTF.n.TGTCCT 

CTA"rrAAA7V\AGA(iCACATAATCATGACTGACTrATAAACAGCCAA(iCATrTAAA 

ATGCTrGGCrG'nTAITn^AATGG^AAATrATOAACGACCAAGCirXCCGGTAA 
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AATCGCAGTGGGITrCTI'OTTiTCATCAACAGCAACAAACGTGAAATACCCCGTA 

AlCGCArT'ITrClXiATTArCAAAATACATACTriXCACCAGCATATTAACriCAAC 

TTTTAAACTCGTCCGCCCTACCTCTATAACACTGGCAGTCAATTCGACAATGGTAC 

CTGCGGGAACAGGATGCTTAAAATCGATTCGATCACTGCTCACGGTTACGATGCT 

T TGTCGAGA AAAACG AGTCGCTGCAATAAAAGAAACCTCA TCCATCCACTGCAIT 

GCAGTGCCACCGAATAACGTATCATGATGATTTGTTGTCTCTGGAAATACCGCTTr 

AG A A ATAGTGGTTTTTG AT ACGCGCTTTCGCTGCGCA ATA ATATCTTCTCTGCTAA 

GAGTTGCGGATGGCATACATAAACrCCKrnXSATrAAGATTAATAATAAATAGTTA 

ACAGTA'rArrGAACTGAGGGTClGAAGAAClGTAATACCTCTGAAGAACnTGAG 

GCCGCTAGAGAGAAAAGACCAGTGATAATATTTCATCTrGCCATGAGAGCTTATC 

ATGAAAGCCTGTGCTTAAAATCAATCATrATATrTATTCATCTTTAAlTGAAATAA 

TACCAATATATnX^ATATATAA'nTCACACTACCCTI'ATCTCACrAGAClTCCCGC 

GCATAGGCGCAAACAATCAACGCAAGTTCACAATAAAGCGG'nrGCTGCAACAC 

ATGCCCTAGCGTCTAAAGTAGCACGCACAACACTGGCCAGTCGTACTAGCCCCTT 

TGCGA'ITCGTGCAGACGAGCAACAAGCGCTATTAAACTrACCTAAA'rT'rCTAACC 

ACCACCAITGGTTCTTlTCXVVCAAACTCAAAAAACTCGTCAAATCCGCTrGCAATT 

TAAACGCGATGACATAGATCTAATCGATTATCAAAGCCGCATTCAAGCGCTCATT 

AAAAACGCACCACTGGCAAGAAGTTCTACCTGCACTGACCAATATGCAAGCGGC 

GGCGGAAGAGCTGCCTTTGATCGATCAAGAAGAAGGGAGCAGCAAAGAGGAAA 

ACAATCAAAAAGAGGAGAGGAATGAAATAAAAACGAGTTAlTGAGGAmTAAT 

TTTAAAACAGGTATATTAATACCCTCTCTCGTAGTAAACAATGACTGTATTTACAC 

AAAAATAAATAGAGGTATACCATGTCAAACATCTGGItTTGAAGTACCAAAGATTG 

AAGTATTAAACCGTCAAATGGAAAATACTGCCTGCAGCAACTTAGGCATTCAAAT 

TACAGAAATTGGCGATGAT1ATATCACTGGCACAATGCCAGCAGATGCACGTACC 

TrCCAGCCAATGGGACTGATrCATGGCGGCTCAAATGTATTGCTGGCAGAAACAC 

TGGGCAGCAl-GGCAGCTAACTGCTGTATrAA'nTCrrC'rCAAGAArArrG-rG-rrGG 

CCAAGAAAIlAACGCCAACCACAlACGCGGTGlTCG'nGCGGCA'fAGTGACIXjGC 

ACAGCAACGCTAGTACACAAAGGAAGAACCTCCCAGATTrGGGAAATTCGCATC 

GnAACGATCCAAAGAAJlX'AAAAAGCTI'CirGACAGTAClTCTAGACCGGCCGCGGG 

GCX'ATCGATTTTCCACCCGGGTGGGGTACCAGGTAAGTGTACCCAATTGGCCGTATAGT 

OA GTCGTA TTA CAA TTCACTGGCGGTCGTTTTAC 



SN 10/575,505 
Replacement Sheet 

Figure 7: 

Amino acid sequences expressed from vector pBK 1 CpuSRBst: - the co-expression of the 
stabj]j2ed.sjf;ig]e m 

antarctica (cpa 10: stabilized single ring mutant G1u46QAla/Ser462A{a/Val463Ala::est) 

SEQ.1D No .1.0: cpnlO (micleeu'des Jj.3.to 4^ 8) 97 aa: 

MKIRPtliDRfVVRRKEEETATAGGHLPGAAAEKPNQGVVISVGTGRltJDNGSVQAEA 
VNEGDVVVFGKYSGQNT1DIDGEELL1LNBSD1YGVLEA 

Below Capital hold letters are the mutations introduced 

SjBQ..lDNqJ^ of cpnoO (nu cleotides . 45J.t«M98:.Erame. 2 of 

Fi gure 8) 548 aa: 

maakdvlfgdsarakmlvgvniladavrvtlgpkgrnvvieksfgapiitkdgvsv 
areielkdkfenmgaqmvkevasqandqagdgtrratvlaqaiiseglksvaagmn 
pmdlkrgldkataavvaaikbqaqpcldtkaiaqvgtlsanadetvcjrliaeamekv 
gkegvitveegkgledeldvvbgmqpdrgy.lspypinnqekmtvemenpullv.dkk: 

rDNI..QELLPILENVAKSGRPLLlVAE:DVEGQALATLVVNNLRGTFKVAAVKAPGFGD 

RRKAMLQDLAILTGGQV1SEELGMSLETADPSSLGTASKVV1DKENTV1VDGAGTEAS 

VNTRVDQiRAElESSTS.DYDIBKLQERVAKLAGGVAVIKVGAGSEM.EMKBKK.DRVD 

DAlJJATRAAVEBGVVAGGGVALTRALSSVTVVGDNBDQNVGIALALRAMEAPiRQI 

A.GHAGAAGAA V VDK VKSGTGSFG FN ASTG EYG DMIAMGI LDPAKYTRSSLQ A AAS I 

AGLMrrTBAMVADAPVEEGAGGMPDMGGMCKjMGGMPGMM 

SEP ID No 12: EstRBS (nucleotides 2579 to 3577: Frame 2 of Fi gure 8) 333 aa: 

M KNTLKSSSRFSLKQLGTGA LHSSLFFGGCTTTQQDN LYTG V MSLARDS AGLEVK TA 
SAGDVNLTYMERQGS.DKDNAESVILLHGFSADKDKWILFTKEFDEKYHVIAVDLAG 
KGDSEQLL1TDYGLIKQAERLDIFLSGLGVNSFH1AGNSMGGAISAIYSLSHPEKVKSL 
IXIDAAGVDGDTESEYYKVLAEGKNPLiATDEASFEYRMGFTMlX^PPFLPWPLRPSLL 



RK:T1.ARAONNKlFSDMLKTKERLGMTNF0QK:iEVKMAQHPLFrLiMVVGKEDRVLD 
VSAAAAFKKHPQATVHIFPEVGHLPMVEEPSESAKVYEEFLSSIK 
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Figure 8: 

SEQ 1 p No i 3 : PN A sequence of vector pBKJ CpnSREst: the expression cassette for the co- 
gxpr^jon of the stobi ring mutant chaperonin wife the esterase gg ne,(EsjlRB8ji 

from Okdspira antarctica (cpnl0::stabi1ized single ring mutant 
Glo460Ala/Ser462Ak/Val463Aia::est) 

Nucleotide positions 1-75 correspond to reverse complement of positions i 12! and 
positions 5233-5273 correspond to reverse complement of 1043-952 of pBK-CMV vector 
(Stratagene) 

DNA fragment coding for CpniO and CpnbO is flanked by Sad site (pes, 69-75) and Sail site 
(pos. 2138-2143). 

In the DN A sequence; 

Small letters the €pnlO-Cpn60 coding fragment. 
Capital italics ~ fragments of vector 

Capital letters - fragment coding for BstRBS from plasmid pBKIEst 
Capital bold letters - introduced mutations 

,4 CAGGAAA CA GCTA TO A CCTTGA TTA CGCCAA GCTCGAAA TTAA CCCTCA CTAAA GGGA 
A CAAAA GCTGGA OCTC'ctaatac ttggga tccaaeagttggagagtctageaaatgaaaatccgteeattacatgatcgtatt 
gttgttcgecgtaaagaagaagagaecgeaaetgcgggtggtattattttaccgggcgctgcggcagaaaaaccaaateaaggtgttgt 
tatctctgtgggtactggccgtattciigataate^^ 

aggteaaaataetatcgatatcgatggtgaagaattattgattttgaatgaaagtgatatctacggcgrtttagaagcttaattameactca 

cttttttatttaacctacaaaatttaaggaaagatcatggctgctaaagaegtattatttggtgatagc 

gtaaacattttageegacgeagtaagagttacettagg 

eaaagatggtgUtcigtigcgegtgaaategaat^ 

agecaacgaccaagccggtgaeggeaeaaegacagegaetgtaciagcacaggcgaitatcagcgaaggcttgaaatctgttgcgg 

ctggcatgaatccaatggatcttaaa^gtggtattgata^^ 

gatacaaaagcaatcgcteaggtagggacaatetetgceaatgccgatgaaacggttgg 

cggtaaagaaggtgtgattacegttgaagaaggcaiiaggeettgaagacgagcttgatgttgm 

acttgtetecgtaettcatcaaeaaeeaagaaaaaatgaccgtagaaatggaaaa 

cttcaagagctgttgccaanettgaaaacgtcgctaaatcaggtcgtccatMtgat 
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aacattggtagtaaacaacttgegcggcacattcaaggttgcagcggttaa 
agatettgccatetigacgggiggtcaggttatttagaa 
gcaaggttgttatcgaiaaagaaaacaccgtgattgUga 
etgaaaicgaaagctegaette^ 

gttggtgcgggttetgaaatggaaatgaaagagaagaaagaccgtgttg^gatgcacttcatgcaaetcgcgxjagcggttgaagaag 

gtgttgttgcgggtggiggtgttgetttgatte^ 

tggcacttcgfgcgaiggaagclec^ 

ctggeacaaatagctttgsttttaa 

gtteatctctacaagccgcggcgtetate^^^ 

ggtgg{atgcctga£atgggeggcatgggtggaaigggc.gguiigcc.tggcatgaigtaaicactttgtg 

ccgtGTCGACATATTCAAG ATAAAGA'reCCTTCACrGACATCAGTCACCAACAATC 

AAT'CAAACACGAATACCAATCGCAAAAACTCArAAAACT'A<:iCCGATCACCAAAT 

CCCAAAAGCGTrCAAAAATGAAACGAGCACGTCACACAAAATCAAlTTATACGC 

TAACGAACCAGGTCAAACTl'ATCG'*rTTTTTTGAGCACGTrTGlTCCACTAATGAAA 

GAGAAAAGTC(ril'AA'rrCACTGGCTITmGCGTATCCGCACClTCACATAGAAAT 

TAGTAATGGCATGCTACTGGCCTTrAAAAAGAAI'CAGTTAATJXjAAGAAACCTCG 

CTTATCTCAGCCATTACCGCTGTAGCCGAA1^TGCGCTTAT(XriX;AGCCV\TGATTA 

AACTGACGCCAA'ITAATATAAGACATACTAATTAATAACTCCCTTAATTGAGAAG 

AATAATGAAAAACACACTCAAATCCTCATCACGTTrrAGTCTGAAACAACTCGGC 

ACC<K3CGCTCTGATTATCTCCAGTTTGTTCTTC<jGTGGTrCj€ACCACAACACAACA 

AGATAATTTATACACAGGGGTTATGTCTCTTGCGAGAGACAGCGCTGGCCTAGAA 

GTTAAAACAGCCTCTGCCGGTGACGTCAATCTTACTTATATGGAACGCCAAGGCA 

GTGACAAAGATAATGCCGAAAGCGTTATTTTATTACACGGTFlX"rCT<KTGATAA 

AGA1AACTGGATTCTTITTACCAAAGAA1TCGATGAAAAATATCATGTTATCGCT 

GTCGA'nTAGCGGGACATGGCGATT'CAGAACAA'TTAITAACGACTGATTACGGTC 

TCA7AAAACAAGCCGAGCG7TTAGATATCrrCITATCT(3GC-rrAG(}GG1TAAC - rC 

AlllX;ACATCG€CGGTAATirAATGCK3GGCKJGCTATCAGCGCAAiriV\CAG-rrrG 

AGTCACCCAGAGAAAGTTAAAAGTCTTACATTGATCGATGCAGCAGGTGTCGATG 

GCGATACTGAAAGCG AATACTACAAAGrniGGCAGAAGGTAAGAATCCTTT AAT 

TGCAAC7X)ATGAAGCAAGTnTGAATACCGCATGGGTlTCACCATGACTCAGCCT 

CCTTrCCTACCTTGGCCACTAAGACCTTCTTTATTACGTAAAACGCTAGCCCGTGC 

CGAGATCAATAACAAAATnTTTCCGATATGCTGAAAACCAAAGAACGTiTAGGA 

A'rcAClAACTITCAACAGAAAArTGAAGI'GAAAATGGCI'CAACArCCATTGCCAA 

CACnXjATIATGTCK5GGCAAAGAAGAl , CGCGl v rCl v rGAC(TrAlXXXK^AGCAGC<K3C 
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CrTCAAAAAAATAATrCCACAAGCAACTG'nrAT-ArrrnXXTrGAAGIAGGCCAC 

CTACCTATGGTAGAAATrCCTAGTGAAAGCGCTAAAG'nTATGAAGAGTTTlTGT 

CCTCTATTAAATAAOAGCACATAATCATGACTGACTTATAAACAOCCAAGCATTT 

AAAATGCTTGGCIGTTIA'n^AATGGCCAAATTATTCAACGACCAAGCTCTGCG 

GTAAAATCGCAGTGGGTTrCTrGTTTTCATCAACAGCAACAAACGTGAAATACCC 

CGTAATCXJCATTTTrCTGATTATCAAAATACATACTlTCCACCAGCATATrAACTT 

CA ACTTFTA A ACTCGTCCGCCCTACCTCTATA ACACTGGCAGTCA ATTCG ACA A TG 

GTACCTGCGGG AACAGG ATGCTTAAAATCGATTCG ATCAC TGCTGACGGITACGA 

TGC1TFGTCGAGAAAAACGAGTCGCTGCAATAAAAGAAACCTCATCCATCCACTG 

CATTGC AGTGCC ACCGAA TAACGTATCATGA TGA I TTGTTGTCTCTGGAAATACC 

GCnTAGAAATAGTGGTrnTGATACGCGCITrCGGTGCGCAATAATATCTrCTCT 

GCTAA(}AG1T(}C(3GA1'GGCATACATAAACTCGCT'TGA , "iTAAGATrAATAATAAAT 

ACrn^AACACrrATATTCjAACTGACKKirCTGAAGAACTCTAATACCTCTGAAGAACT 

TTGAGGCCGCTAGAGAGAAAAGACCAGTGATAATA1TTCATCTTGCCATGAGAGC 

'nWrCAl^AAAGCCTGTGClTAAAATCAATCAIlATATTTATrCATCrn'AATmA 

AATAATACCAATATATn'CAl'ATATAATTTCACACTACCCTrATCTCAC'rAGACTT 

CCCGCGCATAGGCGCAAACAATCAACGCAAGTTCACAATAAAGCGGTTCGCTGC 

AACACATGCCCTAGCGTCTAAAGTAGCACGCACAACACTGGCCAGTCGTACTAGC 

CCCT'n'GCGATTCGTGCAGACGAGCAACAAGCGCTAlTAAACTTACCTAAATTTC 

TAACCACCACCATTGGlTCTrTTCCACAAACTCAAAAAACTCGTCAAATCCGCTTG 

CAATTTAAACGCGATGACATAGATCTAATCGATTATCAAACCCGCATTCAAGCGC 

TCATTAAAAACGCACCACTX3GCAAGAAGTTCTACCTGCACTGACCAATATGCAAG 

CGGCGGCGGAAGAGCTGCCTTTGATCGATCAAGAAGAAGGGAGCAGCAAAGAGG 

AAAACAATCAAAAAGAGGAGAGCAAJCAAATAAAAAGGAGTTATTGAGGATTTT 

AATTTTAAAACAGGTATATTAATACCCTCTCTCGTAGTAAACAATGACTGTATTIA 

CACAAAAATAAA7AGAGGTATACCATGTCAAACATCTGGTTFGAAGTACCAAAG 

AllXjAAGlWIlAAACCGl'CAAATGGAAAATAC-rGCClXaCAGCAAClTAGGCA-rrC 

AAATl'ACAGAAATTGGCGATGATTATATCACTGGCACAATGCCAGCAGATGCACG 

TACCrrCCAGCCAATGGGACTGAlTCATGGCGGCTCAAAlXJTATTGCTGGCAGAA 

ACACTGGGCAGCATGGCAGCTAACTGCTGTATTAA'nTGTCTCAAGAATATTGTG 

TTGGCCAAGAAATTAACGCCAACCACATACGCGGTGTTCGTTCCGGCATAGTGAC 

TGGCACAGCAACGCTAGTACACAAAGGAAGAACCTCCCAGATlTGGGAAATrCG 

CATCGTl AACGATCCAAAGAATTVA4AAAGCWCTCGAGAG7AC1TCTAGAGCGGCCG 
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CGGGCCCA TCGA TTTTCCA CCCGGG TGGGG TA CCA GG TAA G TGTA CCCA A TTCGCCCT 
A TAGTGAGTCGTA TTA CAA TTCA CTGGCCG TCGTTTTA C 
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Figure 9: 

Amino acid sequence of the stabilized single ring mutant Glu460A!a/Sef462 Aia/Va1463Aia of 
SEP ID No 14: CpnlO (nucleotides 458-751 of Figure Iff): 

MKlRPLHDKiVVRRKEEE F rATAGG!!U > OAAA£KPNQGVVISVarGRILDNOSVQALA 
VNEGDVVVFGKYSGQNTIDIDGEELLILNESDiYCVUEA 

SEQjD.NoJ5;.tjMi^ 

MAAKDVLFCjDSARAKMLVGVNILADAVRVTLGPKGRNWIBKSFGAPSITKIXiVSV 

ARElELKDKFENMGAQMVKEVASQANDQAGDGTTTA.TVLAQAnSEGLKSVAAGMN 

PMDLKRGIDKATAAVVAAIKEQAQPCXDTKAIAQVG'HSANADBTVGRLIAEAMEKV 

GKEGVITVEEGKGLEDELDVVEGMQFDRGYLSPYFiNNQEKMTVEMENPLILLVDKK 

IDN LQELLPILEN V AK SGRPL IJVAE.DVEGQALATLVVNNLRGTFKVAAVKA.PGFG D 

RRKAMLQDLAILTGGQV1SEELGMS.LETADPSSLGTASKVVIDKENTVIVDGAGTEAS 

VNTRVDQIRAEIESSTSDYDIEKLQERVAKLAGGVAVIKVGAGSEMEMKEKKDRVD 

DALHATRAAVEEGVVACK30VAURALSSVTVVGDNEDQNV01ALALRAMEAP1RQI 

AGNAGAAGAAVVDKVKSGTGSFGFNASTGEYGDMiAMGiLDPAKVTRSSLQAAASl 

AGLM ITTEAM VADAPVBEGAGGMPDMGGMGGMGGM PGMM 



Figure 10: 
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SEQ ID No 16: PNA sequence of the stabilized single ring mutant 
Glu460Ala/Ser462Ala/Val463Ala: 

In the DNA sequence: 

SroaH Setters ~ the C pnl0-Cpn60 coding fragment. 
Big bold Setters - introduced mutations 

ateaaaaaatgeageaaggaeagattcctgcec^ 

gtittgteactgatgcgetgggttttacattactcgtccecgegacgcgtaaagcgttggteeataa 
gcatgaigactgea<tgcagcttteaagegacgggtag 

gtcatgaaaaaatcacaattgaaggcgaatataccaaagacgataagiaggtattttitcggctagccgttgaaatectagtaaaagccc 

cgataaattaaccatctatttttcacag 

aaatgaaaatecgtceattacatga^ 

gggegetgcggcagaaaaaecaaatcaaggtgttgttatctetgtgggtactgg 

ggttaaegaaggegatgtigtegiUttggtaaatactcaggte 

aagigatatctaeggcgitttagaag^ 

tattaittggtgatagcgcacgcgcaaaaatgttggtaggtgtaaaeattttagccgacgcagtaagagttaccttaggacctaa 
aggtcgtaacgttgttatagaaaaateatttggtgcac^ 

aattcgaaaaeatgggcgcaeagatggttaaggaagttgcttctcaagccaacgaecaagccg 

giactagcacaggcgattatcagcgaagge^^ 

cggctgetgttgttgccgccattaaagaacaagctcageet^ 

ccgatgaaacggtiggtcgtttaattgctgaagcgatggaaaaagtcggtaaagaaggt 

gaagaegagettgatgttgtagaaggcatgeagttcgatcgcggtiacitgtctccgtacttcateaae 

gaaatggaaaatccattaattctattggttgataagaa^^^^ 

cgtcrattattgategtigctgaagatgttgaaggc^ 

agcggttaaagcccetggttttggcgategtcgtaaagcgaigttgcaagai 

ctagggatgtetttagaaactgeggatcct^ 

tggegcaggiaetgaageaagegttaatactcg^ 

gttacaagaaegegttgctaagcitgcgggcggegttgc^ 

gaccgtgttgacgatgcactteatgeaactcgcgeagcggttgaagaaggtgttg 

cttcagtaaccgttgttggtgataacgajigateaaaacgteggtattgcattggcacttegtgcgatggaagete 
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gggtaacgc^ggtgctgCagggGcagCggttgttgataaagtgaaatctggcaca^tagcmggttttaacgccagcacaggtg 
agtatggcgatatgattgcgatgggtattttagaecc^^ 

gatcacaaccgaagccatggtigcggaigcgcctgUgaagaaggcgctggtggtaigcetgaiaigg 

eggtatgeetggcatgatgtaateaeittg^^ 

agcegtatctttgatgagtgttgtettte^ 

attttaigtaactagctggcctataatgttgagttcctctgggtgge 

gctttaacaglaaaalaataacgcsacgtagaaacaiMta^cgtatggeattaatgaagacggctgcatttaaltogalc 



